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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 
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DETAILED ACTION 

Election/Restrictions 

Applicant's election without traverse of claims 1,6-15 in the reply filed on 22 April 
2009 is acknowledged. 

Claims 2-5 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b), as being drawn to a nonelected species, there being no allowable generic or 
linking claim. Applicant timely traversed the restriction (election) requirement in the reply 
filed on 22 April 2009. 

This election is made FINAL. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 6, 7, 9, 11, 13, 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Petitbon et al., US Publication No. 2002/006685 A1 in view of Tane, 
JP Publication No. 2001-274201 , both from the IDS, this report will rely upon an English 
translation of Tane, inclosed. 



Petitbon teaches: 
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limitations from claim 1. A manufacturing method of a semiconductor module 
comprising: in fig. 5, a first joining step for joining first circuit electrodes 20 which 
are formed on a circuit board 18 and back-surface-side die electrodes not shown 
of a semiconductor die 4 which forms die electrodes on both front and back 
surfaces; 

in fig. 6, a second joining step for joining the front-surface-side die electrodes 28 
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of the semiconductor die and one ends of linear or plate-like connecting 
members 26; and 

a third joining step for joining another ends of the connecting members and 
second circuit electrodes which are formed on the circuit board, wherein 
in at least one of the first joining step, the second joining step and the third 
joining step, a low-melting-point metal layer 16 is preliminarily formed on at least 
one of a pair of conductive portions to be connected with each other and, 
thereafter, the pair of conductive portions are arranged to face each other and are 
heated and pressurized at a temperature which melts at least the low-melting- 
point metal thus diffusing the low-melting-point metal layer into the pair of 
conductive portions by whereby the pair of conductive portions are joined to 
each other, p. 2, If 42 - p. 3, U 39. 

Petitbon does not specify using solid-liquid diffusion for bonding, but Tane does. 
Tane teaches: 
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limitations from claim 1. A manufacturing method of a semiconductor module 
comprising: in fig. 1 , a joining step for joining first circuit electrodes 1 1 0 which are 
formed on a circuit board and back-surface-side die electrodes of a 
semiconductor die 21 which forms die electrodes on both front and back 
surfaces; 

the second joining step and the third joining step, a low-melting-point metal layer 
52, 53 is preliminarily formed on at least one of a pair of conductive portions to be 
connected with each other and, thereafter, the pair of conductive portions are 
arranged to face each other and are heated and pressurized at a temperature in 
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fig. 3, which melts at least the low-melting-point metal thus diffusing the low- 
melting-point metal layer into the pair of conductive portions by solid-liquid 
diffusion whereby the pair of conductive portions are joined to each other, If 34- 

38; 

6. A manufacturing method of a semiconductor module according to any one of 
claims 1, 2, 4 and 5, wherein the low-melting-point metal layer contains at least 
one selected from a group consisting of Snln, In, Bi, SnBi, If 36; 

7. A manufacturing method of a semiconductor module according to claim 6, 
wherein a heating temperature at the time of the joining is a temperature which is 
0 to 100°C higher than the melting point of the low-melting-point metal, U 38; 

9. A manufacturing method of a semiconductor module according to any one of 
claims 1, 2, 4 and 5, wherein a material of the pair of conductive portions 110 is 
one selected from a group consisting of Cu, Ni, Au, Al or alloy thereof, U 35; 

11. A manufacturing method of a semiconductor module according to any one of 
claims 1, 2, 4 and 5, in fig. 3, wherein the heating-and-pressurizing is performed 
until the low-melting-point metal layer forms an intermediate alloy 56 layer 
between the pair of conductive portions, If 35; 
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13. A manufacturing method of a semiconductor module according to any one of 
claims 1, 2, 4 and 5, in fig. 3, wherein the surfaces of the pair of conductive 
portions are formed of coarse surfaces having the surface roughness Ra of 0.4 to 
10 urn. 

While Tane does not specify the exact dimensions of the surface roughness, it is 
reasonable to assume they are within the claimed limitations. Further, the practitioner 
may optimize the ranges. 

"Normally, it is to be expected that a change in temperature, or in concentration, 

or in both, would be an unpatentable modification. Under some circumstances, 

however, changes such as these may impart patentability to a process if the particular 

ranges claimed produce a new and unexpected result which is different in kind and not 

merely degree from the results of the prior art . . . such ranges are termed 'critical 

ranges' and the applicant has the burden of proving such criticality . . . More 

particularly, where the general conditions of a claim are disclosed in the prior art, it is 

not inventive to discover the optimum or workable ranges by routine experimentation." 

In re Alter 105 USPQ 233, 255 (CCPA 1955). See also In re Waite 77 USPQ 586 
(CCPA 1948); In re Scherl 70 USPQ 204 (CCPA 1946); In re Irmscher 66 USPQ 314 
(CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 372 
(CCPA 1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Dreyfus 24 USPQ 52 (CCPA 
1934). 

Note that the specification contains no disclosure of either the critical nature of 
the claimed dimensions of any unexpected results arising there from. Where 
patentability is aid to be based upon particular chosen dimensions or upon another 



Application/Control Number: 1 0/591 ,723 Page 9 

Art Unit: 2823 

variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. In re Woodruff , 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 
Also see MPEP §§2144.04 IV. Changes in Size, Shape, or Sequencing of Adding 
Ingredients and 2144.05 II. Optimiztion of Ranges. 

Tane further teaches: 

14. A manufacturing method of a semiconductor module according to any one of 
claims 1, 2, 4 and 5, in fig. 1 , wherein the low-melting-point metal layer is formed 
such that at least two kinds of metals which can form alloy are stacked in two 
layers 52, 53 or more, in fig. 3, and the stacked metal layers are preheated to make 
the metal layers react with each other to form an alloy layer, U 38. 

Tane gives motivation in U 38. It would have been obvious to a person of ordinary skill 
in the art at the time the invention was made to recognize that combining Tane's 
process with Petitbon's invention would have beneficial because it forms strong bonds. 

Claims 8, 10, 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Petitbon in view of Tane as applied to claim 1 above, and further in view of Abys, US 
Patent No. 5,360,991 . 

Petitbon and Tane do not specify a very thin bonding layer, but Abys does. Abys 
teaches: 
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8. A manufacturing method of a semiconductor module according to any one of 
claims 1, 2, 4 and 5, in fig. 3, wherein a total thickness of the low-melting-point 
metal layer 24 which is formed preliminarily between the pair of conductive 
portions assumes a value which falls within a range from 0.1 to 1 urn, col. 4, lines 
2-21; 

10. A manufacturing method of a semiconductor module according to any one of 
claims 1, 2, 4 and 5, wherein the heating-and-pressurizing is performed until the 
low-melting-point metal layer is completely diffused in the pair of conductive 
portions by solid-liquid diffusion, wherein by virtue of the thin bonding layer, this will 
occur; 

12. A manufacturing method of a semiconductor module according to any one of 
claims 1, 2, 4 and 5, in fig. 1, wherein the connection member is a lead frame 10, 
co.. 2, lines 51-58. 

Abys gives motivation in col. 1 , lines 36-48. It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to recognize that combining 
Abys's process with Petitbon's and Tane's invention would have beneficial because it 
helps prevent cracking. 



Application/Control Number: 1 0/591 ,723 Page 1 1 

Art Unit: 2823 

Claims 15, 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Petitbon in view of Tane as applied to claim 1 above, and further in view of Karasawa, 
JP Publication No. 05-009713, from the IDS. 

Petitbon and Tane do not specify vapor-depositing, but Karaswa does. 
Karasawa teaches: 

15. A manufacturing method of a semiconductor module according to any one of 
claims 1, 2, 4 and 5, wherein the low-melting-point metal layer is formed by vapor- 
depositing alloy which constitutes an evaporation source and, at the time of 
performing the vapor deposition, an evaporation pressure ratio in reaction steps 
of respective metal components of the alloy is controlled thus forming a film 
having the target alloy composition, PURPOSE and CONSTITUTION, the ratios and 
coefficient are thus controlled to form the desired film; 

16. A manufacturing method of a semiconductor module according to any one of 
claims 1, 2, 4 and 5, wherein the low-melting-point metal layer is formed by vapor- 
depositing alloy which constitutes an evaporation source and, at the time of 
performing the vapor deposition, a product of an evaporation pressure ratio and 
an active coefficient ratio in reaction steps of respective metal components of the 
alloy is controlled thus forming a film having the target alloy composition, 
PURPOSE and CONSTITUTION, the ratios and coefficient are thus controlled to form 
the desired film. 
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Karasawa gives motivation in col. 1 , lines 36-48. It would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to recognize that 
combining Karasawa's process with Petitbon's and Tane's invention would have 
beneficial because the practitioner need not worry about the deposition rate. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to WILLIAM M. BREWSTER whose telephone number is 
(571)272-1854. The examiner can normally be reached on Full Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

9 May 2009 

/William M. Brewster/ 

Primary Examiner, Art Unit 2823 



